Introduction
============

Biopsychosocial models of chronic pain hypothesize important roles of psychological factors as contributors to pain and its impact on individuals with chronic pain.[@b1-jpr-11-2385]--[@b5-jpr-11-2385] Two psychological factors that have been the focus of previous research in this area are pain catastrophizing and resilience. Pain catastrophizing can be defined as ruminating about, and focusing on, overly negative beliefs about pain and its impact.[@b6-jpr-11-2385] Pain catastrophizing tends to show a fairly consistent positive association with measures of psychological dysfunction in individuals with chronic pain;[@b7-jpr-11-2385]--[@b9-jpr-11-2385] its association with disability, while sometimes strong, is less consistent.[@b10-jpr-11-2385]--[@b12-jpr-11-2385] Resilience can be defined as an individual's ability to recover or "bounce back" from negative events or maintain function (or even thrive and grow) in the face of ongoing stress.[@b13-jpr-11-2385] Although research on the role that resilience plays in adjustment to pain is relatively new, the findings that are available provide preliminary support for the importance of resilience to function in individuals with chronic pain.[@b13-jpr-11-2385]--[@b18-jpr-11-2385]

In addition, and especially given the variability in the strength of the association between catastrophizing and disability found in previous research, the impact of catastrophizing and resilience on chronic pain adjustment could potentially be influenced by a number of contextual factors. For example, people living with chronic pain in rural areas of the US have been shown to report higher levels of pain intensity, endorse more maladaptive beliefs about pain, use more so-called maladaptive pain-coping strategies, and endorse higher levels of pain catastrophizing than individuals from urban areas.[@b19-jpr-11-2385] To the extent that these differences in mean values influence or are associated with differences in the variability of catastrophizing or resilience in individuals living in rural vs urban areas, where people live could potentially moderate the strength of the associations between these psychosocial factors and adjustment to chronic pain.[@b20-jpr-11-2385]

Socioeconomic status (SES) is another factor that could potentially moderate the association between psychological factors, such as pain catastrophizing and resilience, and measures of physical and psychological functions in individuals with chronic pain. For example, individuals with a lower SES have fewer resources available to them and so may need to continue to work despite having pain or regardless of their levels of pain catastrophizing or resilience, limiting the impact of these psychosocial variables on function. If this were true, then pain catastrophizing and resilience would be expected to have a weaker association with function among individuals with very low levels of SES, relative to individuals with a higher SES. In partial support of this idea, one study conducted in the US found that the association between catastrophizing and psychological distress -- but not catastrophizing and physical function -- was moderated by both social function and education level in a sample of individuals with rheumatoid arthritis.[@b21-jpr-11-2385] However, the potential moderating effects of income level were not evaluated in this study. Another recent study conducted in Spain found that pain intensity moderated the relationship between pain catastrophizing and physical function but did not play a role in the relationship between pain catastrophizing and psychological function in a sample of patients with chronic pain.[@b22-jpr-11-2385] To our knowledge, no studies have yet examined the potential moderating effects of pain intensity and SES on the association between resilience and function in either developed or developing countries and moderating role of SES in the relation of catastrophizing and function in developing nations.

Culture may be another contextual factor that could impact the role that pain catastrophizing or resilience may play in adjustment to chronic pain. Evidence supporting this possibility comes from research showing important differences in associations between key psychosocial variables -- such as pain-related beliefs and coping -- and measures of adjustment in individuals with chronic pain who are not from the USA, relative to individuals with chronic pain from the USA.[@b23-jpr-11-2385],[@b24-jpr-11-2385]

The vast majority of research studies examining the roles of socioeconomic and psychosocial factors in chronic pain adjustment come from research using participants from developed North American and European[@b10-jpr-11-2385],[@b12-jpr-11-2385],[@b14-jpr-11-2385],[@b25-jpr-11-2385] and Asian countries.[@b26-jpr-11-2385]--[@b31-jpr-11-2385] Research on the role that these and other psychosocial factors play in adjustment to chronic pain in developing countries is relatively scarce. In two studies evaluating the psychometric properties of measures of catastrophizing and resilience in individuals with chronic pain from Nepal (who were also participants in the current analyses), we found significant and moderate univariate associations between measures of both domains and depression.[@b28-jpr-11-2385],[@b29-jpr-11-2385] However, to our knowledge, no studies have examined the unique associations between resilience and physical function when controlling for catastrophizing (or between catastrophizing and physical function with controlling for resilience) in the same study in any country, and no studies have examined the role that socioeconomic variables play in adjustment to chronic pain in developing countries.

Research examining the role that socioeconomic and psychological factors play as predictors of patient function in individuals with chronic pain from Nepal would contribute to our understanding of the extent to which findings in patients from developed countries replicate (or do not replicate) in patients from developing countries. Importantly, people in developing countries -- in particular, Nepalese individuals who live in rural areas -- differ from people in developed countries in a number of important ways. First, they have an extremely low SES (average annual income is \$718, expressed in US dollars, or €648, expressed in euros)[@b32-jpr-11-2385] and tend to have very low education levels (only 10% of the Nepalese population have completed 10 years or more of education).[@b33-jpr-11-2385] People from Nepal also differ from those from Western countries in terms of their culture and religion, as the predominant religion in Nepal is Hinduism;[@b33-jpr-11-2385] to our knowledge, no previous research examining pain catastrophizing or resilience in individuals with chronic pain has been performed in samples of individuals who were predominantly Hindu.

The current study sought to address the knowledge gaps in this area by 1) examining the associations between socioeconomic variables (income and education) and pain intensity, psychological variables (pain catastrophizing and resilience), and measures of physical and psychological function (depression) in a sample of individuals with chronic pain from rural areas of Nepal and 2) understanding the role that socioeconomic variables and pain intensity may play in moderating the associations between psychological variables and function in the study sample. Based on the idea that findings from research performed in developed countries would replicate in a study using data from individuals from Nepal, we hypothesized that individuals with chronic pain from Nepal who endorsed more pain catastrophizing and less resilience would also report higher levels of depression and physical disability, relative to individuals who endorsed lower levels of pain catastrophizing and more resilience. We also anticipated that education level and income would have significant independent associations with function, with both evidencing significant and positive associations with physical function but negative associations with depression. Finally, we did not have a priori hypotheses regarding these potential moderation effects, given the lack of any previous research that has examined these effects.

Methods
=======

Design and setting
------------------

This was a secondary analysis of a cross-sectional study dataset used to report the validity of the Nepali versions of measures of resilience and catastrophizing.[@b34-jpr-11-2385],[@b35-jpr-11-2385] We recruited participants from two sites: 1) patients from rural areas seeking care in a tertiary care hospital and 2) individuals with chronic pain residing in a rural community of Nepal. The tertiary care hospital from which the hospital subset of the study sample was recruited is located 30 kilometers from Kathmandu in the Kavre district and primarily serves Kavre and other rural districts. We conducted a door-to-door survey, identified individuals with chronic pain, and interviewed them in the rural community sample subset in the Dolakha district of Nepal. Ethical approval was obtained from the institutional review committee of Kathmandu University School of Medical Sciences (reference number 75/15).

Participants
------------

Data provided by the participants from this study have also been used to evaluate the psychometric properties of the measures of catastrophizing and resilience used in this study.[@b34-jpr-11-2385],[@b35-jpr-11-2385] Although both of the previous studies reported on the univariate associations between catastrophizing and resilience and depression, neither reported on the associations between these predictors and physical function, and neither evaluated the moderating effects of income and education on these associations, which are aims of the current study.

In order to be eligible to participate, potential participants needed to 1) have self-reported or physician-diagnosed chronic musculoskeletal pain (identified by using body chart) with a complaint of pain for more than half of the days in the past 3 months; 2) be a citizen of Nepal and able to speak Nepali fluently; 3) be 18 years or older; 4) have pain for a minimum of 3 months; and 5) report an average pain intensity in the past week of ≥4 on a 0--10 Numerical Pain Rating Scale, where 0 is "no pain" and 10 is "maximum pain." Exclusion criteria were: 1) having an acute medical problem that caused the pain, such as a diagnosis of an infection or cancer; 2) having a recent trauma that caused the pain (eg, fracture); and 3) an inability to communicate in Nepali. After screening the potential participants for eligibility, research staff explained the study procedures to eligible participants. Written informed consent was obtained from all the participants before the start of the study if the participants could read and write. Verbal consent was obtained from those participants who could not read or write, and a witness signed on their behalf. All the study measures (described earlier) were then administered via in-person interviews by one of the study authors (SS, AP, or JJ) or by a trained research assistant.

Measures
--------

### Demographic variables

Participants were asked to provide demographic information; specifically, their age, sex, religion, ethnicity, education, occupation, and income. Their monthly income (in Nepali rupees) was classified as 0 ("No income"), 1 ("Less than or equal to 10,000 rupees"; 10,000 Nepalese rupees is equal to about 93 US dollars or 86 Euros), 2 ("10,001--30,000 rupees"), 3 ("30,001--50,000 rupees"), 4 ("50,001--100000 rupees"), and 5 ("More than 100,000 rupees").

### Site(s) of pain

Participants were asked to indicate the site(s) of their pain using a pain drawing.[@b36-jpr-11-2385] Based on their responses to the drawing, we classified participants as having or not having pain in each of nine body locations: neck, shoulder, elbow, wrist and hand, upper back, lower back and pelvis, knee and foot, ankle, or multiple (more than one) site. The sites of pain were only used to describe the participants in the current study. Pain drawings have demonstrated good reproducibility across a number of samples of individuals with chronic pain.[@b36-jpr-11-2385]--[@b39-jpr-11-2385]

### Pain intensity

Average pain intensity in the last 1 week were assessed using a Nepali version of the 11-point Numerical Rating Scale (NRS) with the anchors 0 ("No pain") and 10 ("Maximum pain").[@b40-jpr-11-2385] Eleven-point NRS scales have demonstrated validity and reliability as measures of pain intensity measure for a larger variety of painful conditions and different age groups and are recommended by consensus groups for use in pain research.[@b37-jpr-11-2385],[@b41-jpr-11-2385],[@b42-jpr-11-2385]

### Pain catastrophizing

Pain catastrophizing was assessed using a Nepalese version of the 13-item Pain Catastrophizing Scale (PCS) with which participants were asked to rate the frequency with which they think 13 different catastrophizing thoughts using a 5-point Likert scale ranging from 0 ("Not at all") to 4 ("All the time").[@b6-jpr-11-2385],[@b35-jpr-11-2385] Scores can range from 0 to 52 with higher scores indicating higher catastrophizing. A great deal of support exists for the reliability and validity of the PCS in individuals with chronic pain.[@b35-jpr-11-2385],[@b43-jpr-11-2385],[@b44-jpr-11-2385] The PCS had excellent internal consistency in the current sample (Cronbach's alpha=0.91).

### Resilience

The Nepali version of the two-item version of Connor David-son Resilience Scale (CD-RISC) was used to assess the resilience.[@b34-jpr-11-2385],[@b45-jpr-11-2385] The two items included in this version were "I am able to adapt when changes occur" and "I tend to bounce back after illness, injury or other hardships". The two items were scored on a Likert scale ranging from 0 ("Not true at all") to 4 ("True nearly all the time"). The total scores can range from 0 to 8, with higher scores indicating more resilience. The measure had marginal internal consistency (Cronbach's alpha=0.60) in the current sample. The Nepali version of the two-item CD-RISC has evidenced good test--retest stability (intraclass correlation coefficient of 0.70), concurrent validity with strong association with the 10-item longer version scale, and construct validity with weak to moderate negative univariate associations with measures of pain catastrophizing, anxiety, depression, and pain intensity.[@b34-jpr-11-2385]

### Depression

The Nepali version of the 21-item Beck Depression Inventory (BDI)[@b46-jpr-11-2385],[@b47-jpr-11-2385] was used to assess the depression. Respondents were asked to indicate the severity of depression symptom using 4-point scales ranging from 0 to 3. Each 4-point scale response is tailored to each item. Total scores can range from 0 to 63 with higher scores indicating more severe depressive symptoms. A great deal of evidence supports the reliability and validity of the BDI as a measure of depression across a large variety of samples.[@b47-jpr-11-2385]--[@b50-jpr-11-2385] Studies by Kohrt et al[@b47-jpr-11-2385] reported excellent psychometric properties of Nepali version of BDI, with an excellent internal consistency (Cronbach's alpha=0.90),[@b47-jpr-11-2385] a high 2-week test--retest reliability (*r*=0.84[@b51-jpr-11-2385]), and excellent ability to classify individuals as depressed or not (area under the curve=0.92, 95% CI 0.88--0.96). The BDI evidenced excellent internal consistency (Cronbach's alpha=0.90) in the current sample.

### Physical function

To assess physical function, we used the Nepali version of the Patient-Specific Functional Scale (PSFS),[@b52-jpr-11-2385] which asks respondents to list three activities that they are unable to do or are having difficulty doing because of chronic pain. Each respondent-generated item is then rated on an 11-point difficulty scale from 0 ("Unable to perform the activity") to 10 ("100% able to perform the activity at the same level before your chronic pain state"),[@b53-jpr-11-2385] with a total score ranging between 0 and 30 for three items. Higher scores indicate higher levels of physical function. A systematic review of PSFS psychometric literature concluded that the PSFS is a valid and reliable measure for assessing physical function in individuals with chronic musculoskeletal pain conditions.[@b54-jpr-11-2385] The test-- retest reliability of PSFS in the review ranged between 0.76 and 0.97 over a period of 1 day--5 weeks, indicating adequate to excellent stability in individuals with a chronic low back pain. The construct validity of the PSFS has been supported with moderate to strong associations with measures that have "fixed-items" such as the Roland Morris Disability Questionnaire, Oswestry Disability Index, Lower Extremity Functional Scale, and Upper Extremity Functional Index in individuals with musculoskeletal pain (*r*s=0.36--0.83).[@b54-jpr-11-2385],[@b55-jpr-11-2385] Similarly, the PSFS has been found to be valid for comparison of group-level change and between-group discrimination.[@b55-jpr-11-2385] The Nepali version of the PSFS has shown to be both reliable and valid with an internal consistency (Cronbach's alpha) of 0.75, a test--retest stability (intraclass correlation coefficient) of 0.89, and construct validity with its associations with the measures of disability and pain intensity.[@b52-jpr-11-2385] The internal consistency (Cronbach's alpha) in the current sample was 0.88, indicating good reliability.

Data analysis
-------------

We first computed descriptive statistics of demographic, pain, and pain history variables to describe the sample. Next, we examined the distributions of the study variables (for skewness and kurtosis) and computed the variance inflation factors (VIFs) of the predictors to ensure that they met the assumptions for the planned regression analyses.[@b56-jpr-11-2385] We examined the univariate associations between the demographic variables of age (using Pearson correlations) and sex (using one sample *t*-tests) and the study criterion variables (depression and physical function) to determine if either or both of these should be controlled in the planned regression analyses. Then, we computed Pearson correlation coefficients to assess the univariate associations between the socioeconomic (income and education) and psychological (pain catastrophizing and resilience) predictor variables and criterion variables.

Next, in order to test the study hypotheses, we performed two linear regression analyses, using the measures of physical function and depression as the criterion variables. In addition to entering any demographic variables (age or sex) that demonstrated significant univariate associations with the criterion variables, we entered pain intensity in the first step to control for the potential confounding effects of pain intensity on both the predictor and criterion variables. In the second step, we entered the socioeconomic predictor variables (education level and income). In the third step, we entered psychological predictor variables (pain catastrophizing and resilience). In the fourth and final step, we entered the six interaction terms representing the Pain Intensity × Catastrophizing and Pain intensity × Resilience Interaction effects, Income × Catastrophizing and Income × Resilience Interaction effects, and Education × Catastrophizing and Education × Resilience, stepwise. We mean centered the variables involved in the interactions (income, education, pain intensity, resilience, and catastrophizing) to limit multicollinearity before entering these variables in the regression model. We planned to interpret any significant interaction effects that emerged by examining the univariate associations between the predictor (pain catastrophizing or resilience) and criterion variables separately for those with high (above the median) vs low (below the median) scores on the moderating variable involved in the interaction. All analyses were performed using SPSS version 24, and we used an alpha level of 0.05 to identify an effect as statistically significant.

Results
=======

Description of the study participants
-------------------------------------

A total of 143 participants were enrolled into the study; 100 (69%) were recruited from the community and 43 (31%) were recruited from the hospital. [Table 1](#t1-jpr-11-2385){ref-type="table"} presents the descriptive information about the study sample, and [Table 2](#t2-jpr-11-2385){ref-type="table"} presents the mean and standard deviation values of the study variables with results of associations of the study variables. The majority of the study sample were women (65%) and Hindu (92%) and had relatively few years of formal education (61% of the sample had no more than 5 years of education). Not all the participants completed all the measures; the number of participants who completed the scales is reported in [Table 2](#t2-jpr-11-2385){ref-type="table"}. We excluded missing items from all analyses.

Assumption testing
------------------

The evaluation of the distributions of the study variables indicated that they were all adequately normal for the planned regression analyses (skewness range=--2.13--0.91, kurtosis range=--0.64--0.30). The VIF statistics were all well below the cutoff value of 10 for VIF (range, 1.27--1.36), indicating that multicollinearity would not bias the findings.[@b56-jpr-11-2385]

Univariate correlations of control and predictor variables with criterion variables
-----------------------------------------------------------------------------------

The univariate correlations among the study variables are presented in [Table 2](#t2-jpr-11-2385){ref-type="table"}. As can be seen, neither age nor sex was significantly associated with any of the criterion variables. Therefore, they were not entered as control variables in the regression analyses. Income evidenced a weak (but statistically significant) association with depression, whereas resilience and catastrophizing showed a moderate and significant association with depression ([Table 2](#t2-jpr-11-2385){ref-type="table"}). Education correlated significantly with physical function but not depression.

Regression analysis
-------------------

### Predicting physical function

The results of the regression analyses predicting physical function are presented in [Table 3](#t3-jpr-11-2385){ref-type="table"}. Pain intensity did not make a statistically significant contribution to the prediction of physical function in the first step. As can be seen, both education (*b*=0.31, *P*=0.001) and income (*b*=--0.19, *P*=0.030) made significant contributions to the prediction of physical function. However, neither pain catastrophizing nor resilience made statistically significant independent contributions to the prediction of physical function, once education level, income, and pain intensity were controlled. Finally, both pain intensity (*b*=0.20, *P*=0.029) and income (*b*=0.20, *P*=0.023) moderated the association between resilience and physical function.

To interpret the significant interaction effects, we computed the zero-order correlations between resilience and physical function for participants reporting 1) more (above the sample's pain intensity median, ie, ≥6 on the 0--10 NRS; n=52, *r*=0.22, *P*=0.126) vs less (below the sample's pain intensity median, ie, \<6 on the 0--10 NRS; n=83, *r*=--0.02, *P*=0.870) and 2) higher (ie, ≥10,000 rupees in annual income; n=69; *r*=0.39, *P*=0.002) vs lower (ie, \<10,000 rupees in annual income; n=79, *r*=0.11, *P*=0.373) income.

Predicting depression
---------------------

With respect to the prediction of depression, only income emerged as statistically significant (*β*=--0.20, *P*=0.036) in predicting depression in the first step. Pain catastrophizing (*β*=0.53, *P*\<0.001), but not resilience (*β*=--0.13, *P*=0.112), made a statistically significant independent contribution to the prediction of depression once income, pain intensity, and education were controlled. In addition, a statistically significant moderating effect of income on the associations between 1) resilience and depression (Income×Resilience interaction *β*=--0.17, *P*=0.021) and 2) catastrophizing and depression (Income×Catastrophizing interaction *β*=--0.19, *P*=0.017) emerged. The univariate correlations computed to interpret the significant interaction effect indicated a stronger negative association between resilience and depression for participants reporting lower income (ie, n=69, *r*=--0.38, *P*=0.002), relative to those reporting higher income (n=71, *r*=--0.23, *P*=0.053).

Discussion
==========

The key finding from this study was that pain catastrophizing, but not resilience, evidenced a direct strong association with depression, whereas neither factor evidenced a direct association with physical function in a sample of individuals with chronic pain from rural Nepal. In addition, monthly family income moderated the relationships between both catastrophizing and depression and resilience and depression; pain intensity and income moderated the relationships between resilience and physical function. These findings have important theoretical and clinical implications with respect to the generalizability of research findings derived from samples of individuals with chronic pain from developed countries, as well as the potential utility and efficacy of chronic pain treatments used in developed countries for treating pain in individuals from developing countries, such as Nepal.

Predicting physical function
----------------------------

Inconsistent with the study hypotheses, neither pain catastrophizing nor resilience predicted physical function in our sample; however, both education and income were weakly to moderately (but significantly) associated with this criterion variable. The findings related to pain catastrophizing are consistent with the prospective studies from Spain and the UK, which found that pain catastrophizing did not predict disability in individuals with chronic pain from those countries.[@b10-jpr-11-2385]--[@b12-jpr-11-2385],[@b57-jpr-11-2385] On the other hand, a number of systematic reviews have concluded that pain catastrophizing is more likely to be associated with physical function samples from many Western countries.[@b10-jpr-11-2385]--[@b12-jpr-11-2385] For example, majority of research on a sample of individuals with chronic pain shows that those who catastrophize about pain tend to be less active and endorse more physical disability across a variety of pain problems.[@b30-jpr-11-2385],[@b58-jpr-11-2385]--[@b64-jpr-11-2385] Specifically, pain catastrophizing has been shown to be associated with disability in samples of individuals with mixed chronic pain,[@b30-jpr-11-2385],[@b61-jpr-11-2385],[@b65-jpr-11-2385] chronic anterior knee pain,[@b58-jpr-11-2385] and chronic low back pain[@b66-jpr-11-2385]--[@b68-jpr-11-2385] from many developed countries.

Our null findings with respect to the prediction of physical function in the current study are intriguing, given their lack of consistency with many -- but not all -- previous research findings. One possible explanation could be due to the fact that the majority of the participants in this study live in rural and semi-urban communities of Nepal and have extremely low SES; many are farmers, and none have the "safety" net available to individuals in more developed countries. Thus, if they become so disabled that they are unable to work for themselves (eg, as farmers) or work for someone else for income, they would be unable to obtain the resources needed for basic food and shelter. Similarly, and relatedly, very few individuals in Nepal -- including and especially those with low SES -- have basic health benefits (ie, medical insurance or paid sick leave policies) that allow them to take time off for pain-related problems. When people need to continue to function physically in order to survive, their level of catastrophizing or resilience may not have the opportunity to impact physical function.

A second possibility for our null findings with respect to the prediction of physical function is that, although we used a measure of physical function with demonstrated validity and reliability in individuals with musculoskeletal pain in Nepal,[@b52-jpr-11-2385] the specific measure used in this study has not previously been used as a criterion measure in studies examining catastrophizing or resilience. Thus, it is possible that catastrophizing or resilience may not be related to the most important physical activities identified by the study participants that they have trouble performing due to pain and may instead be related to the physical function domains assessed by other measures. However, the measure of physical function used here did evidence significant positive associations with education and negative associations with income in our sample (eg, those with more relative income and higher education levels reported higher levels of physical function). These positive findings support the validity of the measure of physical function used here, and the finding with respect to education is consistent with analyses using participants from Korea with lumbar spinal stenosis,[@b69-jpr-11-2385] African-Americans and Caucasians with chronic pain from the USA,[@b70-jpr-11-2385] women with chronic pelvic pain from the USA,[@b70-jpr-11-2385] and a community sample of individuals with chronic pain from the USA.[@b71-jpr-11-2385] Thus, whether or not the null findings with respect to the associations between catastrophizing, resilience, and physical function replicates when other measures of physical function are used in Nepalese samples would need to be determined by additional research.

The positive finding with respect to education level as a predictor of physical function in this study is consistent with research studying a variety of health-related outcomes in samples from different countries and cultures. For example, lower levels of education has been shown to be associated with more episodes of back pain as well as poorer outcomes of both surgical and nonsurgical treatments.[@b72-jpr-11-2385],[@b73-jpr-11-2385] Likewise, having more education is associated with the use of adaptive pain-coping strategies,[@b74-jpr-11-2385] perhaps because individuals with more education may have more health literacy, including the understanding that being more active despite pain is adaptive and useful.[@b74-jpr-11-2385] If future research replicates the current findings with respect to the association between education level and function in Nepalese individuals, and health literacy is found to mediate this association, this would point to a specific intervention (ie, pain education[@b75-jpr-11-2385]), which could potentially improve health literacy as a way to improve function in this population.

Another interesting finding is the weak negative (but still statistically significant) association between income level and physical function; those reporting lower family income also tended to endorse higher levels of physical function. This finding is consistent with the idea, introduced previously, that those with lower income levels may need to keep themselves physically active (either in the fields or at other work) in order to obtain the money needed to have the basic resources of food and shelter; those with more income may have more flexibility for being able to be less active when or if they develop a pain problem.

We also found that pain intensity did not correlate significantly with physical function in the current sample. This is inconsistent with research using participants from other countries[@b76-jpr-11-2385] and another sample from Nepal[@b52-jpr-11-2385] but is consistent with a previous study that found that individuals with a low back pain from Nepal reporting more intense pain did not have more physical disability.[@b77-jpr-11-2385] Again, this finding may be due, at least in part, to the fact that the individuals in our sample with a very low education and income may be unable to be disabled and still obtain what they need to survive, regardless of their pain intensity. Overall, the findings indicate that the factors that contribute to physical function in individuals with a very low SES and education level may be different than those that contribute to physical function in individuals with more resources. Such individuals could potentially benefit more from treatments or interventions that address their basic needs (eg, education, job training) than from treatments that target catastrophizing or resilience; research examining this possibility is warranted.

Predicting depression
---------------------

As hypothesized, pain catastrophizing is a strong predictor of depressive symptoms. A very large body of research supports a strong association between pain catastrophizing and depression across a wide variety of pain conditions and in samples of individuals from many different countries, although all the previous research in this area has been conducted in developed countries.[@b30-jpr-11-2385],[@b43-jpr-11-2385],[@b78-jpr-11-2385],[@b79-jpr-11-2385] This finding has important implications. First, this finding in a sample of individuals from a low-income country provides additional support for the generalizability of this association across cultures. It also suggests the possibility that treatments used in developed countries that have been shown to reduce pain catastrophizing (eg, cognitive behavioral therapy,[@b80-jpr-11-2385] pain education,[@b75-jpr-11-2385] and exposure therapy[@b81-jpr-11-2385]) should be evaluated to determine if they might be effective for reducing catastrophizing, and subsequently improving depression, in developing countries.

The significant moderating effect of income on the associations between both 1) resilience and depression and 2) catastrophizing and depression in the current sample is important to consider. Resilience evidenced a stronger (and significant) association with depression in those with a higher income and a weaker association in those with a lower income, although resilience evidenced a negative association with depression in participants from both income groups. Thus, resilience appears to play a role in (or at least be a predictor of) depression in the current sample of individuals from Nepal, but it appears to be less important than catastrophizing. Perhaps for factors such as resilience that show marginal (small to medium) associations with function, their effects might only begin to emerge in individuals who might have more financial resources. Thus, it might be anticipated that interventions that target resilience as a way to improve adjustment to pain might be more effective for individuals in Nepal with more income. Research to examine this possibility is warranted.

Limitations
-----------

The findings of the current study have a number of limitations that should be considered when interpreting the results. First, it used cross-sectional data, which limits the conclusions that can be drawn with respect to causal relationships. However, the lack of significant associations between catastrophizing and resilience and physical function found here suggests the possibility that neither of these factors plays a causal role in physical function, because a significant association is a necessary (but not sufficient) condition for causal associations. Thus, if these psychosocial factors are important to function in Nepalese, the current findings suggest that they would be important to psychological function only; future research should examine these relationships using longitudinal data to evaluate the causal influence of these factors on depression. A second limitation is that the resilience measure used here had marginal internal consistency in our sample, although it has evidenced adequate test--retest stability.[@b34-jpr-11-2385] Nevertheless, it is possible that a relatively low internal consistency may have attenuated some of the associations found in analyses that used this measure. Although the moderating effect of income level on the association between resilience and depression that emerged indicates that the measure of resilience used did contain valid variance, additional and potentially more reliable measures of resilience (eg, the 10-item CD-RISC) should be considered in future research. Finally, the etiology of pain such as osteoporosis[@b82-jpr-11-2385] or rheumatoid arthritis[@b83-jpr-11-2385] may have had an influence on the role that psychosocial factors have in the adjustment to chronic pain, which we did not consider in the current paper. Future research examining the cause of pain as a potential factor that influences the role of psychological variables on patient adjustment would be useful.

Summary and conclusion
======================

We found that pain catastrophizing predicted depression but not physical function in a sample of individuals with chronic pain living in rural areas of Nepal, a low-income country in Southeast Asia. Resilience was also associated (negatively) with depression in the study sample, but this association was only statistically significant in participants with a relatively higher income. These results indicate that research examining the effects of treatments targeting both catastrophizing and resilience in individuals with chronic pain and depression from Nepal is warranted. However, if the null findings with respect to the roles that both catastrophizing and resilience on physical function replicate in other studies of Nepalese individuals, the findings indicate that targeting these factors may have little beneficial effects on physical function in individuals with chronic pain from Nepal. Thus, it may be important to provide treatments that target other modifiable factors (eg, education, income, exercise) when the goal is to improve physical function in this population.
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###### 

Description of the study participants

  Variables                                 Mean (SD)       n (%)
  ----------------------------------------- --------------- ----------
                                                            
  **Age in years**                          47.06 (14.45)   
  **Duration of pain in months**            51.10 (76.15)   
  **Study site**                                            
   Rural community                                          100 (69)
   Tertiary hospital                                        43 (31)
  **Sex**                                                   
   Men                                                      50 (35)
   Women                                                    93 (65)
  **Religion**                                              
   Hindu                                                    132 (92)
   Buddhist                                                 5 (4)
   Others                                                   6 (4)
  **Race/ethnicity**                                        
   Chettri                                                  59 (41)
   Brahmin                                                  40 (28)
   Newar                                                    19 (13)
   Tamang, Rai, Limbu                                       7 (5)
   Dalit                                                    7 (5)
   Others                                                   11 (8)
  **Education**                                             
   No school                                                45 (31)
   Primary school (\<5 years)                               42 (30)
   Secondary school (6--10 years)                           35 (24)
   Higher secondary school (11--12 years)                   5 (4)
   Bachelor                                                 13 (9)
   Master and above                                         3 (2)
  **Occupation**                                            
   Agriculture                                              49 (34)
   Household work                                           39 (27)
   Business                                                 15 (10)
   Office                                                   11 (8)
   Of working age but unemployed                            7 (5)
   Others                                                   22 (15)
  **Monthly income (in Nepalese rupees)**                   
   No income                                                21 (15)
   ≤10,000                                                  47 (33)
   10,001--30,000                                           46 (32)
   30,001--50,000                                           16 (11)
   50,001--100,000                                          6 (4)
   \>100,000                                                4 (3)
   Missing                                                  3 (2)
  **Site of pain**                                          
   Multiple sites                                           60 (42)
   Low back and pelvis                                      32 (22)
   Knee                                                     30 (21)
   Shoulder                                                 8 (6)
   Neck and upper extremity                                 8 (5)
   Others                                                   5 (4)

###### 

Mean and SD values of the study variables and correlation coefficients between study variables

  Variables                      n     Mean (SD)       NRS for pain                                      CD-RISC                                             BDI                                                 PSFS
  ------------------------------ ----- --------------- ------------------------------------------------- --------------------------------------------------- --------------------------------------------------- -------------------------------------------------
                                                                                                                                                                                                                 
  Catastrophizing (PCS)          143   23.19 (11.68)   0.21[a](#tfn1-jpr-11-2385){ref-type="table-fn"}   --0.46[b](#tfn2-jpr-11-2385){ref-type="table-fn"}   0.59[b](#tfn2-jpr-11-2385){ref-type="table-fn"}     --0.05
  Average pain intensity (NRS)   140   5.48 (1.37)                                                       0.01                                                0.11                                                --0.06
  Resilience (CD-RISC)           140   5.43 (1.94)                                                                                                           --0.31[b](#tfn2-jpr-11-2385){ref-type="table-fn"}   0.08
  Depression (BDI)               141   13.27 (10.00)                                                                                                                                                             0.29[b](#tfn2-jpr-11-2385){ref-type="table-fn"}
  Physical function (PSFS)       129   15.72 (6.99)                                                                                                                                                              
  Income                         143                                                                                                                         --0.20[a](#tfn1-jpr-11-2385){ref-type="table-fn"}   --0.08
  Education                      143                                                                                                                         --0.02                                              0.26[b](#tfn2-jpr-11-2385){ref-type="table-fn"}
  Age                            141                                                                                                                         0.01                                                --0.10
  Sex                            141                                                                                                                         0.08                                                --0.09

**Note:**

*P*\<0.05,

*P*\<0.01.

**Abbreviations:** NRS, Numerical Rating Scale; CD-RISC, Connor Davidson Resilience Scale; BDI, Beck Depression Inventory; PSFS, Patient-Specific Functional Scale; PCS, Pain Catastrophizing Scale.

###### 

Results of the linear regression analyses predicting physical function and depression from catastrophizing and resilience scores

  Steps and variables                         Total *R*^2^   *R^2^* Δ   *F*--*R*^2^ Δ   *B* to enter   *P*
  ------------------------------------------- -------------- ---------- --------------- -------------- ---------
                                                                                                       
  **Criterion variable: physical function**                                                            
  Step 1: Control variable                    0.004          0.004      0.458                          
   Average pain intensity (C)                                                           --0.06         0.500
  Step 2: Socioeconomic variables             0.089          0.085      5.581                          
   Education (C)                                                                        0.31           0.001
   Income (C)                                                                           --0.19         0.030
  Step 3: Psychological predictors            0.091          0.002      0.129                          
   Catastrophizing (C)                                                                  --0.05         0.614
   Resilience (C)                                                                       --0.02         0.818
  Step 4: Interaction terms                                                                            
   Pain Intensity × Resilience                0.128          0.037      4.889           0.20           0.029
   Income × Resilience                        0.166          0.038      5.274           0.20           0.023
  **Criterion variable: depression**                                                                   
  Step 1: Control variable                    0.013          0.013      1.733                          
   Average pain intensity (C)                                                           0.11           0.190
  Step 2: Socioeconomic variables             0.046          0.033      2.236                          
   Education (C)                                                                        0.07           0.439
   Income (C)                                                                           --0.20         0.036
  Step 3: Psychological predictors            0.351          0.305      30.138                         
   Catastrophizing (C)                                                                  0.53           \<0.001
   Resilience (C)                                                                       --0.13         0.112
  Step 4: Interaction terms                                                                            
   Income × Resilience                        0.348          0.027      5.433           --0.17         0.021
   Income × Catastrophizing                   0.405          0.027      5.824           --0.19         0.017

**Note:** (C), centered variables.
